Effects of visual deprivation on the postnatal development of the geniculocortical projection in kittens.
In kittens reared with either monocular, binocular or reverse suture, beginning before the physiological eyelid opening (around one week of age) and lasting until after one month, the cortical laminar distribution of geniculocortical afferents to area 17 was examined by using orthograde transport of wheat germ agglutinin conjugated with horseradish peroxidase, and compared with that in normal kittens. In normal kittens, at birth, the afferents were distributed most densely in layer I and, to a lesser extent, widely from the upper part of layer II to layers V or VI. After one month, the afferents were found mainly in and around layer IV and very sparsely in layer I. Neither binocular nor monocular suture affected this normal development. In contrast, when the present procedure of monocular suture had been followed by opening the sutured lid and suturing the other lid (reverse suture) for one week, the distribution was altered. The density of the afferents in layer I was increased while the labelled terminals in deeper layers were as segregated in and around layer IV as observed in normal kittens. Such increase in density of the afferents resulted only when the injected tracer covered the medial or intermediate part of the C complex of the lateral geniculate nucleus. To confirm these findings, geniculate neurons retrogradely labelled by horseradish peroxidase injections into layer 1 of area 17 were examined in normal and reverse-sutured kittens. In both kinds of kittens, the labelled neurons were dense in the C complex, and absent or sparse in the A laminae. But, the number was higher in reverse-sutured kittens. These results suggest an involvement of geniculocortical layer I projections in reorganization of neuronal circuits in the visual cortex.